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Elucidation of human genome gene related to three-dimensional mandible
morphology acquired from cone-beam CT images
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In this study, we used cone-beam CT data at the time of orthodontic
treatment planning and at the completion of preoperative orthodontic treatment to quantify the
changes in the morphology of the mandibular symphysis and elucidate the relevant factors.
Additionally, using three-dimensional finite element analysis model (3D-FEM), we aimed to verify the

mechanical behavior of the mandible. Statistical analysis suggested that four factors, FMA, IMPA
change, treatment period, and ANB angle affected the morphological changes. In addition, changes in
the bone morphology associated with orthodontic force did not extend to the area near the base of
mandibular symphysis and the 3D-FEM yielded the similar results.

Therefore, changes in the bone morphology caused by surgical orthodontic treatment are limited to
the area surrounding the roots of the teeth, not to the entire mandibular symphysis.
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Fig.1: Measurement points and measurement items (T1)

The measurement points and measurement planefor 1. Nasion, 2. Right orbitalle, 3. Left orbitalle, 4. Point
A, 5. Right central incisor crown, 6. Left central incisor crown, 7. Right central incisor root, 8. Left central
incisor root, 9. Point B, 10. Pogonion (Pog), 11. Gnathion, 12. Menton, 13. Right articulare, 14. Left
articulare, 15. Right porion, 16. Left porion, 17. Sella, 18. Ramus plane, and 19. Mandibular plane were
determined, and ANB, FMA, Gonial Angle, Y-axisto the FH plane angle, and the IMPA were measured.

Fig 2: Measurement points and measurement items (T2)

The measurement points and measurement plane for 1. Right central incisor crown, 2. Left central incisor
crown, 3. Right central incisor root, 4. Left central incisor root, 5. Menton, 6. Mandibular plane were
determined, and IMPA was measured.
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Fig 3: Strain energy density of the mandibular symphysis

Sagital planes of the right lateral mandible incisor (R2), mandibular right central incisor (R1), mandibular
symphysis (mid), mandibular right central incisor (L1), and left lateral mandible incisor (L2)
showing the distortion energy density when orthodontic pressure was applied to the respective teeth.
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